Dual mechanisms involved in the development of diverse biological activities of islet-activating protein, (pertussis toxin) as revealed by chemical modification of the toxin molecule.
Islet-activating protein (IAP) pertussis toxin is composed of an A-protomer and a B-oligomer. The B-oligomer binds to the mammalian cell surface via the constituent two dimers (D1 and D2). IAP displays several biological effects including lymphocytosis-promoting, histamine-sensitizing, adjuvant, vascular permeability increasing and mitogenic activities. These activities were markedly suppressed by acetamidination or reductive methylation of the lysine residues in the D2 molecule. The free amino groups of the lysine residues thus play an essential role in the binding of D2 to cells which is responsible for development of these biological activities. In sharp contrast, the islet-activating activity was not prevented by the same chemical modification of the IAP molecule. This activity results from ADP-ribosylation catalyzed by the A-protomer which is rendered accessible to the intramembrane substrate protein thanks to the B-oligomer binding to the cell surface. Free amino groups of the lysine residues played no role in this type of binding of the B-oligomer via D1. Thus, at least two mechanisms underly the diverse biological activities of pertussis toxin.